INTRODUCTION
According to the spatial mismatch hypothesis, housing market segrega-Ž w x. tion and employment outcomes are related Kain 16 . High unemployment rates in inner-city and minority neighborhoods are partially caused by the separation of inner-city residents from suburban employment opportunities. Workers in these neighborhoods have less physical access to, and less information about, employment opportunities. They may also be socially isolated from employment opportunities. Despite more than 30 years of research, there has been considerable debate about the role of Ž w x w x space in explaining employment outcomes Holzer 6 , Ihlanfeldt 10 , w x w x. Jencks and Mayer 14 , and Kain 15 .
The spatial mismatch literature generally focuses on earnings differentials or employment probabilities. These outcome measures reflect two Ž separate but related processes: the decision to look for employment the . participation decision and the ability to find employment given that an Ž . individual is looking job search success . The spatial structure of labor markets influences both processes and is important for understanding the persistence of high levels of unemployment in urban areas. Effective policy responses aimed at increasing labor force participation, however, may differ from those which focus on improving job search outcomes, particularly if the underlying causes of low participation rates and high unemployment rates for job seekers are different. For example, if unemployment rates are high because individuals are not looking for work or do not have the skills to obtain jobs that pay better than nonmarket alternatives, then programs aimed at increasing physical access to employment opportunities are not warranted. Thus, it is important to understand the effects of spatial structure on both the participation decision and the job search outcomes for labor force participants.
This paper focuses on the relationship between the spatial structure of labor markets and job search outcomes for labor force participants, where job search outcomes are measured in terms of unemployment duration. Using data for men receiving unemployment insurance, the sample includes only individuals who are presumed to be looking for employment and to have a positive labor force attachment. A positive labor force attachment follows from the unemployment insurance requirements that an individual must have an established work history, and must be willing, ready, and able to work to qualify for benefits.
Access is important because the spatial distribution of employment opportunities influences transportation costs and the flow of information about job opportunities. 1 In addition, separate analysis by education shows that the coefficients on access are significant for less educated workers in the sample, but not for more educated workers. Thus, access has significant effects for individuals in the sample who are more representative of low-wage earners.
The empirical approach involves estimating the conditional probability of leaving unemployment at a given spell duration. The analysis departs w x from Hungerford 8 , who also focuses on unemployment duration, by considering both new job and recall transitions out of unemployment. Given that recall and new job transitions are driven by different factors, it is important to estimate these separately. In addition, new job transitions are more relevant for analyzing the spatial mismatch hypothesis than recall transitions. For instance, firms do not consider where an individual lives when making recall decisions. However, where an individual lives relative to job opportunities may affect an individual's job search strategy. 1 In a recent survey of welfare recipients in West Virginia, 26% of the individuals reported Ž lack of transportation to be a barrier to employment Children's Policy Institute of West w x. Virginia 3 .
Analyzing unemployment duration offers an alternative method for addressing the endogeneity of housing and work locations. 2 Based on the premise that residential decisions made by parents are not endogenous with youth work locations, recent research focuses on youth employment outcomes. 3 However, given that neighborhood characteristics such as school quality and gang activity influence youth job skills and work attitudes, wage levels and participation rates of youth are influenced by their parents' residential choices. In addition, limiting the focus to new entrants to the job market may hide factors that contribute to persistent unemployment for older individuals. Endogeneity is less problematic when analyzing a sample of individuals who are laid off, because residential location is based on previous job location. Although previous job location and residential location are likely to be correlated, individuals in the sample are assumed to search from a particular location. 4 Endogeneity may still be a problem for those who are recalled to the extent that proximity to job growth areas influences the decision to search for new jobs rather than wait for recall. 5 How to represent the spatial distribution of employment relative to an individual's place of residence is a central focus in this research. Several access indices are estimated using municipal level employment data and an intrametropolitan commuting matrix for the Pittsburgh Metropolitan Area. Using employment growth to capture access to employment opportunities, better access is found to be associated with shorter unemployment spells. The significance of the coefficients on access, however, is found to be sensitive to the specification of access. The results highlight this sensitivity and suggest that the inconsistency of the empirical evidence concerning the spatial mismatch hypothesis may be related to the diversity of access measures used in empirical studies.
SPATIAL JOB SEARCH MODELS
In a standard job search model, an individual chooses between continu-Ž w x. ing to search and accepting a wage offer in each period Mortensen 25 . Wages are drawn from a known wage offer distribution, F. The optimal strategy is to accept the first wage offer that exceeds the reservation wage, 4 In this analysis, residential location is observed only at the first week of unemployment and is assumed to remain constant throughout the spell. The ability to move while unemployed is limited by financial constraints such as mortgage and lease obligations. 5 Where an individual lives may affect the value of looking for a new job, but not the probability that the firm recalls its workers.
U Ž . w t . The reservation wage at week t is the wage that equates the discounted present value of accepting a wage offer and of continuing to search. The probability of leaving unemployment at week t equals the job offer arrival rate, ␣, times the probability that the offer is acceptable; i.e., the wage is at least as large as the reservation wage. This probability, denoted as the escape rate, equals,
The spatial distribution of job opportunities is important because it influences job search costs, c , daily commuting costs if the job is accepted, s c , and the information flow about potential jobs, which in turn affects job c offer arrival rates. The effect of a change in the arrival rate on the probability of leaving unemployment equals
d␣ d␣
Changing the arrival rate has a direct and an indirect effect. The direct w Ž U .x effect, 1 y F w , is positive. Holding the reservation wage constant, an increase in the arrival rate increases the probability of leaving unemploy-X Ž U .
U ment at any duration. The indirect effect, y␣ F w dw rd␣, is negative because an increase in the arrival rate increases the reservation wage. The w x net effect depends on the relative size of the two effects. Burdett 2 shows X Ž U . that a sufficient condition for a positive net effect is for the log of F w to be strictly concave.
The effects of changes in search costs and commuting costs are
The difference between the net effects depends on how reservation wages respond to changes in costs. As the cost of search increases, an individual lowers his reservation wage to increase the net present value of search, ceteris paribus. On the other hand, an individual compensates for an Ž . increase in commuting costs i.e., a lower net wage by raising his reservation wage.
A distance measure is used to incorporate the spatial distribution of jobs in the model. Job offer arrival rates decrease with distance to a particular job, m, because an individual can sample fewer jobs in a given period and is likely to have less information about job openings that are farther away. Both commuting and search costs increase with distance. The total effect of distance on the escape probability is given by
The first two terms on the right-hand side of the equation are negative while the third term is positive. The net effect is indeterminate. If the size of the combined effect of distance on the arrival rate and commuting costs Ž is greater than that on search costs, the escape probability falls and . unemployment duration increases with distance. An increase in commuting costs is likely to have a smaller marginal effect than an increase in search costs because an individual has a greater opportunity to economize on commuting costs by purchasing a bus pass or by carpooling. Thus, it is intuitively plausible that better access is associated with shorter unemployw x ment spells. This result is consistent with Holzer et al.'s 7 findings that increasing transportation costs will decrease an individual's search radius and increase unemployment duration.
The model described to this point simplifies the spatial aspects of labor w x markets by assuming that all jobs are centrally located. Simpson 29 and w x Maier 24 explicitly account for spatial structure by assuming that individuals search over heterogeneous locations in an urban area. In Simpson's sequential search model, there are many heterogeneous locations. The optimal search sequence reflects the spatial distribution of employment and wages in the labor market area. For each individual there is a reservation wage associated with each location, reflecting location-specific arrival rates, wage offer distributions, and search costs. Individuals search in locations with the highest associated reservation wage first and continue to search across locations in a decreasing order according to locationspecific reservation wages. It may be optimal for an individual to search at more distant locations with more favorable arrival rates or wage offer distributions before searching in closer locations with fewer job prospects. If arrival rates and wage offer distributions do not vary over locations, then the optimal search strategy is to search in the closest location first.
The spatial distribution of employment may also influence recall probabilities. The probability of being recalled in a given week equals the probability of receiving a recall offer times the probability that an individual accepts the offer. Given that firms make recall decisions, access should not influence recall offer rates. However, access may influence an individual's decision to accept a new job instead of waiting for a recall offer. Individuals with less access may be more likely to wait for recalls and less likely to find new employment. The effect of access on the choice to look for a new job or wait for recall is likely to diminish with spell duration as the probability of receiving a recall offer falls. If an individual does not expect to be recalled, access does not affect recall probabilities; searching for a new job is the only viable option.
MEASURES OF ACCESS
A variety of reduced form access measures have been used to analyze the spatial mismatch hypothesis. Common direct measures include the Ž . number of jobs within a given radius jobs-near and the ratio of jobs to Ž . 6 workers living in an area import ratio . Conflicting results in the spatial mismatch literature may be related to the inconsistency of the typical measures of access used, as well as the inability of these measures to characterize the spatial aspects of local labor markets. For example, even if employment levels are declining in central cities, the jobs-near measure could be higher in central-city neighborhoods than in the suburbs if the bulk of metropolitan employment is concentrated in the central-city areas. Similarly, import ratios may capture neighborhood-specific effects such as the proportion of people working in the area and the degree of social contact with employed workers. Access is also measured using the mean Ž w x commuting times of workers in a location Ihlanfeldt 11 and Ihlanfeldt w x. Ž . and Sjoquist 12, 13 . This measure implicitly assumes that high low mean commuting times are associated with neighborhoods that have low Ž . high access to employment. However, suburban locations may have higher mean commuting times than inner-city locations due to the trade-off between land prices and commuting time. In other words, these measures may not explicitly account for spatial structure of employment opportunities relative to an individual's residential location. w x Following Hutchinson 9 this paper uses an index to summarize the distribution of employment relative to where an individual lives. The index Ž . explicitly accounts for the spatial structure of employment. Let E t j represent employment in location j at time t, and m the commuting time i j needed to travel from i to j. Access for each location i can be specified using the index
where j includes all locations in the labor market area, including location i. In this specification, employment growth in a location represents em-6 w x Among the research that analyzes youth employment probabilities, Ellwood 5 uses both w x an import ratio and a jobs-near measure and Leonard 22 uses import ratios to represent access.
Ž
. ployment opportunities potential job offer arrival rates . Locations closer to places with more employment growth will have a higher index than locations that are farther from employment growth areas.
The number of jobs in an area may also act as a proxy for employment opportunities because locations with more jobs are likely to have more job turnover. In addition, employment levels reflect long-run shocks in employment growth. Using employment levels, the access index equals
w x Hutchinson 9 uses a similar index in which the distance term has an exponent of 2.2.
Several specifications of the index are estimated to investigate the sensitivity of the results. For instance, the functional form of distance can be modified by entering distance as a squared term. This index equals
In this specification, the contribution of employment growth in more distant locations is discounted more heavily than when distance is entered linearly. A non-parametric form can also be specified by calculating the job growth for four commuting time intervals. For locations within a 15-minute commuting time from location i, the access index equals
Similarly, G30, G45, and G100 are created for commuting intervals 15 -m F 30, 30 -m F 45, and 45 -m F 100, respectively. Entering em-
ployment levels as in the E1 index and using the non-parametric form of distance yields measures of the number of jobs within given intervals, E15, E30, E45, and E100. This is essentially the jobs-near measure used by w x Ellwood 5 which claims that ''race not space'' was the major determinant of youth employment.
All of the access measures described above are influenced by long-run and short-run shocks to the local labor market. When employment is growing in a particular labor market area the access index is likely to be higher for all locations in that area. Given that the spells in the sample begin and end at different calendar weeks, it is important to control for local demand conditions at the beginning of an individual's unemployment spell. 7 The goal is to estimate the effect of variations in access that are driven by differences in proximity to employment growth areas rather than by overall employment conditions in the local labor market.
DATA FOR ACCESS MEASURES
For the purposes of this paper, access indices are computed for zip code areas. Although it would be better to use a smaller and more standard geographical unit, only the zip code of residence is known. Employment estimates for zip code areas are derived using municipal occupational privilege taxes. These are flat taxes assessed to each individual working within a municipality for any time during the year. 8 An estimate of municipal employment is calculated by dividing the total occupational privilege tax collections by the tax rate. 9 An advantage of the estimates is that they include full and part-time jobs, both of which are important sources of new employment. However, the estimates neglect those individuals who do not pay the tax. 10 In addition, estimates can be generated only for municipalities that assess occupational privilege taxes.
11 For this reason, the data sample is limited to individuals living in the Pittsburgh area, which includes sections of Allegheny, Armstrong, Beaver, Butler, Washington, and Westmoreland counties.
Municipal data are used to estimate employment for zip code areas. 12 Unfortunately, zip code and municipal boundaries are of different sizes and shapes. Municipal employment data are matched to zip code areas as precisely as possible. When several municipalities fall within in a single zip code area, the employment estimates from all municipalities in the zip code area are aggregated. When more than one zip code area falls within a single municipal boundary zip code level employment estimates are generated by multiplying total municipal employment by the zip code's share of total population in 1980. For example, a zip code in the city of Pittsburgh that has one-tenth of the city's population would be attributed one-tenth of the city's employment. This procedure assumes that the employmentto-population ratio is the same for all zip code areas within a municipality 7 w x Bartik 1 discusses the effects of local labor demand on labor market outcomes for different demographic groups and the poor. 8 Total collections are reported to the Pennsylvania Department of Community Affairs. 9 The tax rates for each municipality are available from the Pennsylvania Economy League, Inc. 10 Some municipalities may also have higher collection rates than others. This creates a bias only to the extent that collection rates in a particular county vary over time. 11 Municipalities without occupational privilege taxes are generally more rural and less densely populated. 12 It is also possible to match zip code areas to municipalities instead. However, the information available allowed for a more precise overlay of commuting time estimates with zip code boundaries than with municipal boundaries.
and that each zip code area's share of municipal population is constant throughout the sample period. In cases where a very small zip code area lies within a larger zip code boundary, the employment data from the surrounding zip code area is attributed to the smaller one. Ž . Distance is measured at peak worst possible case commute times by private automobile between particular traffic analysis zones. Estimated by the Southwestern Pennsylvania Regional Planning Commission, the matrix of commuting times is not symmetric since commuting routes and conges-Ž . tion may vary with direction i.e., inbound versus outbound . The Pittsburgh area has 996 traffic analysis zones which are much smaller than zip code areas. To match zones to zip code areas, the most central zone in each zip code area was chosen. Zip code areas are not of uniform size; some are very small and others are quite large. In cases where the most Ž . central zone was not apparent, the most densely populated smallest zone near the center of the zip code area was selected. 13 Using this scheme, commuting time between zones i and j, m , is estimated as the commut- Municipal level employment data are observed only on a yearly basis, while unemployment rates and the consumer price indices are observed monthly. To allow for monthly variation in the access measures, a simple weighted average of the access measures from the current year and following year is used to adjust the measure. In particular, let n equal the current month of year t. The adjustment to the G1 index is specified as:
For example, if the current month is June of year t, then the adjusted
U Ž . index equals 0.5 G1 t q 0.5 G1 t q 1 . This adjustment spreads the changes in the access measure from one year to the next in a linear fashion. The measure from year t q 1 will have a larger weight toward the end of year t. 13 The Southwestern Pennsylvania Regional Planning Commission could not provide a more systematic or automated matching scheme than this.
INDIVIDUAL DATA
Individual level data are from the Pennsylvania Comprehensive Wage Ž .
14 and Benefits History CWBH data set. This is a yearly 1% sample of all unemployment insurance claims in Pennsylvania from July 1980 through March 1986. Once selected, individuals are followed until the end of the sampling period. These administrative records provide information about unemployment insurance receipts, including the dates and amounts of benefit checks, and base period earnings, from which benefit levels are calculated. In addition, data on hours, earnings, and employer are recorded for every quarter between 1980 and 1986. If an individual has multiple spells of unemployment, only the first spell beginning after July 1980 is included in the sample. This simplifies the analysis by avoiding the prob-Ž . lem of left censoring i.e., dealing with spells already in progress , as well as the possibility of multiple unemployment spells for a given individual.
The records also include information about personal characteristics, such as age, sex, race, education, place of residence, marital status, family size, and family income. Some of the personal data are solicited through a special survey given to individuals when they apply for benefits. Though the employment and earnings data vary throughout the sample period, individual characteristics are observed only once. Because it is not possible to determine whether an individual moves during the course of an unemployment spell, the zip code of residence recorded at the beginning of the spell is used in the analysis.
For easier comparison with previous studies, which mostly analyze the implications of spatial mismatch for males, only males are included in the current analysis. 15 The sample drawn from the CWBH data includes males Ž . between the ages of 18 and 55 who are black or white non-Hispanic . The evidence about differences in the commuting behavior by race and sex suggests the need for analyzing each demographic group separately. 16 The focus of this study is on the role of access and the sensitivity of results to the specification of access. Individuals between the ages of 18 and 55 are chosen to limit the problem of endogeneity of early retirement. In addition, selecting only claimants receiving full benefits helps to reduce endogeneity of past employment history and present benefits.
The means of the explanatory variables at the first week of unemployment are given in Table 1 . Of the 1798 individuals in the sample, 559 14 
w x
The data set was used in Katz and Tannery 20 . 15 Spatial mismatch may be more of an issue for females because they face additional barriers to employment compared with men. ended unemployment spells through new jobs and 1003 through recall. The remaining 229 individuals had unemployment spells which were still in progress at the end of the sampling period or had spells that lasted longer than 104 weeks. These spells are referred to as censored. 17 The average length of spells for individuals ending unemployment in new jobs is more than twice as long as those of individuals who were recalled.
The presence of unemployment insurance programs is an important aspect of the data. Individuals are eligible to receive weekly benefits for a Ž . 18 specified number of weeks entitlement . Potential entitlement is computed as the weeks of benefits that an individual is qualified to receive from all available unemployment insurance programs minus the number of weeks already collected. There are three levels of programs that were Ž . Ž available, regular benefits 26 weeks , state level extended benefits 13 . Ž weeks , and federal supplementary compensation anywhere from 6 to 14 . weeks . The state level benefits were phased out in 1982 and there were four changes in federal entitlement programs throughout the period. 19 Potential entitlement varied from 26 to 65 weeks throughout the sample period. Of the 1791 spells in the sample, 52% had changes in potential entitlement. Following standard practice, a change in entitlement is treated as a surprise in the week in which the change goes into effect.
Kaplan᎐Meier statistics describe the distribution of spell durations without accounting for any heterogeneity. This statistic represents the number of spells that end at week t divided by the number of spells that last at least t weeks. 20 Figure 1 shows the Kaplan᎐Meier hazards for spells that end in new jobs and recall. Recalls tend to peak around 12 weeks and then fall with spell duration. In contrast, new job transitions appear to increase until around 44 weeks and then gradually decline. Given the difference in transition rates over spell durations, it is important to estimate the escape rates to new jobs and recalls separately.
In Figs. 2a and 2b, spells are grouped into thirds according to the G1 index at the first week of unemployment. Individuals in the lowest access group have lower transition rates to both new jobs and recalls at early durations and somewhat higher rates of transitions after substantial unemployment durations. For recalls, the relationship between access and 17 Spells were censored at 104 weeks to keep the data set at a manageable size. Note that 104 weeks is well past the longest potential entitlement duration of 65 weeks. escape rates is less apparent at later durations. These figures suggests that access may have a role in explaining unemployment duration, even without accounting for observable heterogeneity. However, low access may simply reflect worse overall local economic conditions. Thus, it is necessary to account for overall local economic conditions in order to make any conclusions about the role of access.
The empirical work that follows uses employment in the Pittsburgh Ž . labor market area local employment during an individual's last month of employment to account for differences in initial labor market conditions. As an alternative, dummy variables are used to represent various stages of economic growth in the local economy at the beginning of an individual's unemployment spell. The spells are separated into four groups based on their starting dates: pre-recession, from the beginning of the sample to August 1981; early recession, from August 1981 to November 1982; peak recession, from November 1982 to December 1983; and post-peak, lasting from December 1983 until the end of the sampling period. The post-peak group is the omitted category. In addition, the contemporaneous monthly Ž . unemployment rate local unemployment is included to account for variations in the local economy within unemployment spells.
ECONOMETRIC MODEL
Unemployment duration is analyzed by estimating the conditional probability of leaving unemployment in a particular week for both new jobs and for recall. The benefit of this competing risks framework is that underlying causes of transitions out of unemployment can vary by type of transition. In addition, this technique easily accommodates both censoring problems Ž and time-varying explanatory variables i.e., demand conditions and re-. maining weeks of unemployment benefits .
k Ž . The hazard function t , t , is the probability that an individual leaves i 0 i unemployment for a job of type k at week t q t given that he enters 0 i unemployment at calendar week t and has been unemployed for each of 0 i the prior t y 1 weeks. The hazard function is specified in a logit form where the explanatory variables include a constant, the direct duration Ž effect on the hazard i.e., the influence of spell duration holding entitle-. ment and all other variables constant , a vector of demand conditions and demographic variables at each calendar week, expected remaining entitlement, and the contemporaneous access measure.
For spells that are completed during the sampling period the density function equals the probability of leaving unemployment in week t for a job of type k times the conditional probability of not leaving unemployment in each of the prior t y 1 weeks. This is specified as
where type 1 and 2 are new jobs and recalls, respectively. For incomplete spells, the survivor function equals the probability that the individual did not leave unemployment for new jobs or for recall in each of the prior t i weeks. The survivor function is specified as
Complete spells i g C are combined with incomplete spells i g IC to form the likelihood function which equals 1 2
The likelihood function is maximized with respect to the explanatory variables to obtain coefficient estimates. This specification assumes that the likelihood function is segmented and that the standard errors for the recall and new job hazards are independent. 21 
EMPIRICAL RESULTS
New job hazard estimates for the G1 and G2 specifications of access are given in Table 2 . The results on the left side use the local employment at the last month of employment to control for local labor market conditions; those on the right side use dummies for the state of the local economy at the last month of employment. The coefficients for G1 are positive and significant, as suggested by the theoretical job search model. Higher access increases the probability of leaving unemployment for a new job in a given week. Under the G2 specification, where the distance weight is squared, the coefficient on access is not significant.
Conditions in the local economy at the end of employment are also important. As expected, the coefficient for local employment is positive 21 The variance᎐covariance matrix and, hence, its inverse, is assumed to be block diagonal.
Correlation between standard errors may be a problem when comparing coefficient estimates in new job and recall hazards. This is especially true if an explanatory variable affects the search strategy as discussed above with regard to access. In econometric models incorporating unobserved heterogeneity, errors should be adjusted if they are correlated. and significant for both the G1 and G2 specifications. An increase in job availability reduces expected unemployment duration. Similarly, an individual is more likely to leave unemployment at a given unemployment duration if he becomes unemployed prior to the peak of a downswing in the local economy. The coefficient for the local unemployment rate is insignificant for all specifications. The remaining coefficients have the expected signs and are consistent across all specifications of access. Being younger and graduating from high school increase the probability of leaving unemployment for a new job in a given week. As entitlement runs out, individuals are more likely to leave unemployment, as shown by the negative coefficient for remaining entitlement and the positive coefficient for the benefit exhaustion dummy. Workers in the mining and construction industries have higher new job hazards than workers in other industries, while those in manufacturing have lower new job hazards. As demonstrated by the signs on the duration coefficients, the probability of leaving unemployment increases at a decreasing rate with the duration of the spell. Table 3 presents the corresponding estimates for recall hazards. Controlling for local demand conditions other than the relative spatial distribution of jobs, access is expected to influence recall decisions only through its influence on the value of searching for a new job. The coefficients for G1 and G2 are insignificant when using the local employment specification. This suggests that access does not influence recall transitions. Using the dummy variable for the state of the local economy, however, the G1 coefficient is negative and significant. This may indicate that individuals with better access are more likely to accept new jobs rather than wait to be recalled.
The coefficients for local employment are insignificant although individuals who leave employment prior to the peak of the downswing are less likely to be recalled than those who leave during or after the peak. This may reflect the tendency for newer, less-experienced workers to be laid off first and recalled last. Newer workers are more likely to be laid off during the early stages of the downswing rather than during the later stages. The significant and positive coefficients for the exhaustion dummies support w x the work by Katz and Meyer 21 , which suggests that firms use unemployment insurance benefits to subsidize layoffs. As demonstrated by the coefficients on the duration parameters, the probability of recall increases at a diminishing rate with spell duration.
The impacts of access and other variables can be compared by examining the expected unemployment duration associated with the hazard estimates. Weeks of expected unemployment duration are estimated as where X is the vector of explanatory variables, and f is the density 0 function. 22 For continuous variables in X , the sample means are used.
0
For the categorical variables, the modal category is set to one. This approach yields an estimate of the expected duration for the representative individual in the sample. 23 Using the estimated coefficients from the new job and recall hazard estimates under the G1 specification, estimated unemployment duration is about 56 weeks. Table 4 shows weeks of expected unemployment duration associated with simulated values of several explanatory variables. A one standard deviation increase in the G1 access measure from its mean value decreases expected unemployment duration by about 5 weeks. Conversely, lowering the G1 value by one standard deviation increases expected unemployment duration by about 5 weeks. Initial employment conditions also have noticeable effects on expected unemployment duration. Increasing the local employment at the last week of employment by one standard deviation lowers expected unemployment duration by about 12 weeks. Decreasing local employment by one standard deviation increases expected unemployment duration by about 16 weeks. Local labor market conditions and where an individual lives relative to employment areas are both important for explaining unemployment duration.
How does the effect of changes in access compare with changes in other explanatory variables? Increasing the simulated age from 35 to 45 years has a small effect; expected duration increases by about 3 weeks. Simulat-Ž ing an increase in education from less than 12 years to 12᎐15 years high . school plus some college lowers expected unemployment duration by about 7 weeks. By far the largest impact comes from changes in initial unemployment insurance entitlement. An increase in initial potential Ž . Ž entitlement from 26 just regular benefits to 39 weeks regular benefits . plus state level extended benefits more than triples expected unemployment duration. A simulated increase in initial entitlement from 39 to 55 Ž weeks regular plus extended benefits plus federal supplemental compen-. sation increases expected unemployment duration by 71 weeks.
Alternative measures of access were estimated to check for the robustness with respect to the specification of employment. The coefficients for the commuting time intervals G15, G30, G45 and G100, as well as E15, 22 An adjustment factor of is added to the density function at each week to ensure 1 2 that the total hazard does not exceed one. The density function is given as
u s 1 23 Alternatively, expected duration can be calculated as the average of the expected durations for all individuals in the sample. E30, E45, and E100, were found to be insignificant in the new job hazard estimates. In addition, the coefficient for the E1 measure, which uses the total number of jobs in the numerator, was also found to be insignificant in w x new job hazard estimates. These results are consistent with Ellwood's 5 results that use a jobs-near measure. Similarly, the R1 index, which uses employment growth in rates rather than absolute numbers, was also found to have an insignificant coefficient in the new job hazard estimates. From these results it is clear that the estimated effects of access are sensitive to the specifications of employment and commuting time in the access measures. Employment levels and growth rates, even when considered in a spatial context, may not be appropriate measures of access to employment opportunities.
The spatial mismatch hypothesis suggests that the location of neighborhoods relative to employment growth areas causes certain individuals to be disadvantaged in the labor market. It is, however, difficult to separate the Ž . effects of the location of neighborhoods spatial isolation from the charac-Ž . teristics of the neighborhoods themselves social isolation . The findings reported above are not inconsistent with either spatial or social isolation. To investigate this issue further, the commuting distance to the central city was included in the new job hazard specification that used the G1 access measure. The coefficient for central-city commuting was found to be insignificant, while the coefficient on the access measure was essentially unchanged. Thus, it appears that access to employment opportunities, not central-city residence, is driving the results.
To draw implications with respect to low-wage earners, new job hazards are estimated for less-educated individuals in the sample. 24 Access is found to be important for individuals with less education. The coefficients on G1 were found to be significant for those with less than a college degree and insignificant for those with a college degree or more. Thus, access is significant for the subsample of individuals who are more likely to be constrained in the housing market due to limited availability of affordable housing. In addition, access costs are likely to be more important for more typical low-wage earners than for those who qualify for unemployment insurance. This suggests that the results are likely to be robust when using a more representative sample of low-wage earners.
CONCLUSION
This paper analyzes the influence of the spatial distribution of jobs relative to an individual's residence on job search behavior and unemployment duration. A unique access index is created that combines detailed data about individual characteristics, municipal level employment, and a matrix of commuting times. Using a hazard analysis, access to employment Ž . growth G1 is found to be negatively and significantly related to unemployment duration. In addition, the significance of access is sensitive to the specification of distance and employment in the access indices. The sensitivity of the results to the specification of employment suggests the need for careful attention in choosing a specification for access. Given the variety of access measures employed in the literature, it is not surprising that there has been so much controversy concerning the relevance of space in explaining unemployment rates. There is clearly a need for more research along these lines.
Using a representative individual and simulated values for explanatory variables, estimates of expected unemployment duration highlight the Ž relative importance of access. A one standard deviation increase de-. Ž . crease in the mean value of the G1 access measure decreases increases expected unemployment duration by about 5 weeks. Changes in local employment at the beginning of unemployment are found to have larger 24 It would be ideal to estimate separate hazards for blacks and whites since the marginal effect of access may differ by race. Unfortunately, there are too few transitions out of unemployment in the black subsample. Using the black subsample, only one variable was found to be significant. In any case, the subsample of blacks is not likely to be representative of the black population. Thus, separate analysis by race would not provide any general conclusions for racial comparisons of the effect of access on unemployment duration. effects than changes in access. A one standard deviation increase in the mean value of initial local employment decreases expected unemployment duration by about 12 weeks.
The results of this research are directly applicable to the spatial mismatch discussion. Unemployment duration is influenced by residential location relative to employment opportunities. Furthermore, in a separate analysis by education, access is found to be significant for less-educated individuals, who are more representative of low-wage earners. Thus, the results in this paper are likely to generalize to a more representative sample of low-wage earners. Neighborhoods that are more distant from employment growth areas will have higher unemployment rates because workers in low access neighborhoods spend more time in unemployment once separated from a job.
Since data for only one metropolitan area experiencing an economic downswing were used, the analysis does not provide conclusive evidence about the role of access in explaining unemployment. It does, however, present a unique method for investigating spatial aspects of unemployment by focusing on unemployment duration. The unique data allow for separation of the participation decision from the search outcomes and for a direct consideration of the spatial distribution of employment. In addition, the analysis raises important questions about how access should be incorporated into models, especially given the sensitivity of results across specifications of access.
